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The first Brisbane underground installation for supplying clectricity for lighting is deseribed.
The original installation in 1884 used rigid two-core (No. 3 size) Edison street tubes, made
in New York, U.S.A. It ran from the Queensland Government powerstation, adjacenl 1o the
Government Printing Office, along William Street for about 410m to the Queensland
Parliamentary buildings. Various problems eaused a two year delay before reliable supply
was achieved in ]1886. In 1892, when Parliament House was cxtended, three-core Edison
strect tubes (No.2 size) were added 1o the system with cach core supplying a separate area
of the building. The conductors of the older mains were bonded as a single return cireuit to
the powerstation. Artifacts from these systems have been collected on three separate
occasions, including a planned excavation in January. 1992. Prohlems with veliage drop in
the supply arc discussed. [JEdison streel lubes, uneerground electrie mains, early electricity
supply, Qld Parliatnen House.

E.D. McKenzie & S.A. Prentice, Queensland Museum, PO Bax £300, South Brishane,

Queensiand 4101, Austrulia; 15 December 1993,

Rigid underground mains, invented by Edison
and known as Edison street tubes, were installed
in William St, Brisbanc to supply electricity for
lighting purposes from the Government power-
station (adjacent to the Queensland Government
Printing Office) to the Parliamentary buildings.
The first installation, in 1884, was the two-core
type and the second. in 1892, was the three-core
type which provided for additions to the lighting.
These mains were the first and only such instal-
lations in Queensland and possibly the only in-
stallation of the two-core type in the Southem
Hemisphere,

Broken parts of these mains installimions were
recovercd by the Queensland Muscum Irom the
powerstation site in 1986, and, in 1989, short
Iengths of the mains were recovered from the
Parliament House grounds during an excavation
for plumbing repairs. The work on these materials
led to planned excavation and removal of a part
of the mains, including complete junction boxes
and elbow joint boxes in January 1992 Materials
are held in the Queensland Museum.

Over the twenty years of service there was
difficulty in selecting lamp voltages in the Par-
liamentary buildings to suit the variation in the
available supply voltage with lighting load. This
problem occurred initially with the voltage drop
in the two-core mains and later with that for the
rwo and three-core combination.

UINITS UsEn
As this paper refers to a time belore adoption

of the metric and decimal systems in Austraha,
the following conversions aupply: ! inch=
254mm; 1 foot=0.305m; 1 yard= 0.914m; |
chain=20.1m; 1 sq. inch=645sq. mm; 1 pound
(weight)=0.454kg: 1 cwt=50.7kg; 1 pound =2.0
dollars (in 1966); 1 shilling (12 pence)=10 cents.

FIRST STEPS

The first inajor step taken to introduce electne
lighting in Quecnsland was the decision :n April
1883 hy the Queensland Government to have
incandescent lighting in the House of Assembly
and the Government Printing Office in Bris-
bane.(1) A small trial installation had just been
completed in the latter building. A very brief
tender, dated 11 April 1883, by a visiting repre-
sentative of ‘The Edison’s Indian and Colonial
Electric Co. Lud (Major S. Flood Page) was ac-
cepted by the Queensland Government on 13
April. As far as is known. there was no specifica.
tion. Many details were undecided and no doubt
on this account and due to lack of experienced
personnel, there was one difficulty after another
-asituation which lasted until July 1886 when the
installation was nominally complete.(2,3)

The overall plan was for the powerstation 10 be
built.adjacent to the Government Printing Office
in William St. whence it could conveniently
supply direct current at 110 volts (nominal) to the
Printing Office and, via underground mains, to
the nearhy House of Assembly (Fig. 1A}, In
December 1884 lighting of the Legislative Coun-
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FIG. 1. A, route of the Edison two-core underground mains from the powerstation to the central tower of the
Parliamentary buildings, 1884. (Approx. 1350ft). B, route of the Edison two and three-core underground mains
from the powerstation to the eellar undermeath the extension of the Parliamentary buildings, 1892 and later
(approx. 1280ft). (Legend: — Routc indicated by cable locater, SEQEB drawing 12261 Al, 1993; = Site of
excavations 1989, 1992; -.- Routc shown on D.A.S, drawing (Fig. 8); ..... Route otherwise assumed).

cil Chamber was added to the contract. The agents, Messrs Alfred Shaw and Co. The steam
electrical part of the installation was to be the plant and the sets of belt drives to the dynamos
responsibility of the Edison Co.’s Queensland  were to be supplied by Messrs William Adams of
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FIG. 3. The 1884 invoice for the supply of the two-core mains and accessories.

been pleascd to fill the order from Brisbane with
material that it may have had in stock sinee 1882.

The excavation for the mains in William St and
restoration of the road surface were arranged by
the Chief Engincer’s Office of the Brisbane
Municipal Couneil following approval by the
Couneil in April 1884. Tenders were called and
the contract awarded to J. Devenish for the sum
of 17 shillings and 9 pcnee per chain. Work was
to commence on 22 May 1884 and to be com-
pleted in 20 working days. The excavation, ‘near-
1y 18 chains of trench’, was to be 12 inches wide
and deep and at every 15 or 20 feet a space 18
inches by 18 inches by 18 inches deep’ was to be
excavated for junction boxes.(15) From this and

instructions for refilling the trench after the mains
were laid, it 18 elear that trenching, installation
and testing work must have been coordinated.
Presumably J.W. Snow, an American electrician,
who had been nominated as the Edison Co. rep-
resentative and, who was resident in Brisbane at
the time, would have been responsible for defin-
ing the route, giving the locations of the junetion
boxes and finally installing the mains. Snow died
in Brisbane in September 1884 before the
powerstation was completed. No planof the route
has been found other than the Department of
Public Works drawing for part of the Parliamen-
tary building. The specification refers only to
William St and there is no reference to changes
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FIG. 4. Part of a diagram of the iwo-core mains taken
from Edison’s U.S. Patent.

indirection. A penalty fordelay in completing the
road work was to be met by Devenish at § pounds
per week so it is probable that the contract was
completed in the 20 days allowed, viz. in June
1884.

The mains had been selected to meet the in-
tended lighting of the House of Assembly with
150 lamps and the calculated voltage drop in the
mains (neglecting joints) is about 10 volts. The
lighting of the Legislative Council Chamber
added 50 lamps giving a calculated drop of about
13 volts. A report on the installation by a eonsult-
ant in 1886 stated that “the street mains conduc-
tors are of too small a cross-section for their
purpose’ and that for a generated voltage of 115
the received voltage was 92. The report stated that
the lamps were for the latter voltage;also that the
cost of adding another street main so as to reduce
this drop would be 350 to 400 pounds.(2) There
is a conflict between this value of voltage drop
and the above calculated value. Further, a report
by E.G.C. Barton in 1890, after about 100 lamps
had been added to the 1886 installation gave a
voltage drop of 25 for a current of 200 amps. (16)
Inconsistencies may be due to the resistance of
unsoldered connections in the system and/or er-
rors in measurements. However, the few joints in
the mains which we have seen to date appear to
have been well soldered.

THREE-CORE MAINS

Because of the voltage drop problem, the
Government Printer had been requesting an addi-
tional set of mains for some years when in July

1891, with the extensions to the Parliamentary
buildings in progress, a specification was
prepared by the Department of Works on a basis
of doubling the cross-section of the mains and
thus halving the voltage drop for the same cur-
rent. The specification reads as follows: ‘The
contractor is required to provide 420 yards of
Edison’s three-wire street tubing in 15ft or 20ft
lengths. Resistanee of 420yds to be with all wires
bunched in parallel, about 0. 03 ohms, so that a
current of 280 amperes will experience a drop of
about 8 volts. The tubing is to be provided with
the required number of eouplings and junction

-

FIG. 5. Some of the material from the two-core mains,
as found in Brisbane, A, a section of the Edison cable,
showing how the copper conductors, with pasteboard
separators held in place by a thincord, were contained
in an iron tube, filled with insulating compound; B,
the junction box showing the method of joining the
conductors to allow for thermal expansion or contrac-
tion of them; C, the elbow joint box - conductors here
are atypical with a single-corc multistrand cable
joinedtothe older two-core system after the latter was
used as the retumn circuit of the upgraded system in
1892. Scale is given by the 2 inch iron tubes,
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F1G. 6, Some of the material from the Edison 1hree-core
mains. A, ascetinned length of cable showing the use
ol sprral rope, both to insulatc snd separite the con-
ductors; B, the various parts of a junction hox show-
ing the usc of flexible multistrand cable 10 join 1he
conductors; C, the various parts of an clbow joint box,
Scalc is given by the 2 inch iron tubes.

boxes, including threc right-angle junction boxes,
also sufficient bitumen (for tropiesl climate) to
fill all junction boxes. An extra amount of 2cwt
required above that sufficient for the new
main'.(17) The indent was placed in London by
the Agent General for Queensland with the Brush
Electnical Engineering Co, who held the Edison
patents for the Colony, for one pound per yard.
The mauins were delivered in Brisbune in Novemn-
ber 1891.(18)

Each conductor is now known to be 0.12 sq.
inch which agrees reasonably with that implied
by the specification. Hence the three-core mains
had a total area of 0.36sq.inch eompared withthat
of the two-core mains of 0.41sq. inch.

The usc of thice-core mains by the Edison Co.
in New York in late 1882 followed the introduc-
tionby DrJohn Hopkinsonin that yearin England
of the three-wire d.c. system.(11) It was a means
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of decreasing the voliage drop in the distribution
system while still supplying approximately 110
volts to consumers. Thus the two-core system
becamc pbsolete.

On 8 December 1891, approval was given by
the Department of Public Works for the laying of
the new mains betwcen the Printing Office and
the Parliamentary buildings by day work ‘under
the personal supervision of the Government
Elcctrician [E.G.C. Barton], as it is of the first
importance that this work should be most satis-
factorily carried out. Prices mighi be obtained for
opening and closing of the trench along the sireets
at per chain® ,(17) The new mains were to be laid
alongside the old mains.(19) There is an intrigu-
ing request(20) by the Colonial Secretary for ‘the
return of the excess of 311t supplied over thu
ordercd’. This is apparently in conflict with the
evidence already given that Barton built another
length of eable for the system. However, it seems
more probable that both documents indicate
changing ideas about the detail of the installation
as work progressed. Whereas the extra cable may
have heen in excess of requirements initially, the
later decision to extend the underground mains
around the powerstation would probably have
been based on the availability of this material.

The work was completed by May 1892 afier
some delays for fack of components and materials
needed for the completion of the three-core mains
between the powerstation and the cellar in the
Parliamentary grounds adjacent to the Alice St
gaies, Also, rerouting of the two-core mains both
at the powcrstation and near the Alice St entrance
1o the new building was needed.(21) Details of
the extra matenal needed are seen in some of the
archival matertal sightcd. In carly March, 1892,
a request(21) was made for authority to cover
some of the cxpenditure. “The 6 scis of small
junction boxes and S scts of Ends, where (sic!)
required for the extension of the old Electric Light
Main and to make good broken parts. The 3 sets
of Large Junction Boxes where (sic!) required for
extending the New Main round the Engine
Room....” An added note by the supervising ar-
chitect says that “The fittings referred to wcre
necessary and urgently required to complete the
connection of the old and new elcetric mains with
thc dynamo at the printing office’. The estimated
route length is 1280ft (Fig. 1B) based on the
assumed transition at Margaret St,

Considerable work must have been done on the
old mains, for as well as the extra two hundred-
weight (2241bs) of insulating compound ordercd
with the new material(17) another request(22)
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FIG. 8. Detail from partof adrawing (Dept. of Admin,
Services, No. SH727, undated) shuwing the 1oute of
the two and three-core mains in the vicinity of the
Alice Street entry to Parhament House and the entry
to the wine cellar (sce Fig. 9).

the three-core junction box and the internal
flexible connectors were inagreenient with those
in a contemporary pablication.(25)

In June 1989 two short lengths. onc of cuch type
of mains and evidently from the original installa-
tions, were uncovered and removed during an
excavation by the Department of Works several
feetinside the Alice St gateway to the Pasliamen-
tary buildings.

The two mains were found at the same depth
about 10 inches apart, but circumstances did not
permit the recording of full details. Four foot
lengths were sawn off, and it was clear that both
cables had been previously roughly severed many
years before at the Parliament House end - only a
few feet from the steps up 1o the passageway,
which has replaced a previous carriageway at this
point. (Thus any remaining cable within the
building area (Fig. 8) is now a f{urther few feet
undcr the fill used hcre.}

The conductor details were in agreement with
the picces recovered earlier but the nsulation
details differed considerably from those con-
cluded by L Estrange.(5) Possibly the sections
described by him related to terminations but not
to the general run of the mains. As noted pre-
vigusly, he may have seen only the one picce of
three-core mains that had heen manufactured by
Barton,

The canstruction of the twa-core mains agrees
with that dexcribed in o potent spplication by
Edisonin 1881 (Fig. 9).(8)

A conlempuorary textbook summanses delails
of thc mains and junction boxes as follows: "....
the conductors were copper rods whose cross-
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sections were segments of circles. These were
placad in wrought-iron tubes filled with insulat-
ing material and having on the outside tarred
ribbons wrapped around them to prevent the
oxidation of the iron. To hold the copper in posi-
tion, perforated paste-boards werc arranged at
intervals. These conducting tubes were manufac-
twied in lengths of 20ft and connected 10 cach
other [by junction boxes). The copper bars
protruded about 2in. from every tube and were
connccted by means of U shaped pieces 50 as to
allow of the expansion and contraction of the
metal;the wholc was covered up by a castiron box
tilled with insulating matter.’(9)

The construction of the two-core mains,
revealed by our further study of them, agrees with
this description (Fig. 5) except for one detail:we
have looked for, but not found, evidence of the
wrapping of the outside surface of the tubes with
tarred ribbons,

The three-core mains arc ulso described in a
contemporary periodical.(26) ‘The condnctors or
corc of the tuhe arc copper rods which are drawn
into convenient lengths so that in the first instance
each can have a layer of thin rope twisted around,
and afterwards the three rods are similarly treated
and placed in the wrought iron tube which
resembles a gas pipe. The outer windings of the
spiral come intocontact with the inside of the tube
and a liguid insulating material is then poured in
which flows along the spiral convolutions of the
cord thoroughly saturating them, and insulates
the conductors from each other and from the
tube... A pair of clamps arc fixed on the end of
the length of pipe, and furnishes it with a ball end,
which rests into a hollow in the coupling hox with
the double object of making the joint and allow-
ing a certain amount of clasticity, which is check-
et by the rib of the coupling box. To allow for
expansion, the connections in the box are of
stranded coppered (sic!) wire preferably of higher
resistance than the copper in the mains so that the
heat developed will cause the insulating material
with which the hox is filled to be softened.’
Another contemporary descripfion states that the
flexible connections are screwed to the mains by
means ol set screws running through copper cast-
ings on their ends, *Afier the connectors are in
place they are thoroughly soldered to the ends of
the mains thus making the electrical joint. The
covenng of the egg-shaped casting is screwed
downupon the lower half;and by means of a small
hole inthe top of the casting, the whole of the box
is filled full of melted insulating compound, thus
forming an absolutely watertight joint.(25)
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FIG. 9. A computer-enhanced photograph, taken from an original held
by SEQEB, of the resains of both the iwo- core and the three-core
systems emerging (rom the wall of the cellar of Parliament House {cf.
Fig. 8). These were destroyed during the 1980s renovations of this

building.

Details of the recovered tubes and fittings are in
agreement with the foregoing descriptions. They
are illustrated in (Fig. 6).

Missing from the earlier discoveries were a
two-core junction box, a complete three-core
junction box and two and three-core elbows. In-
terest in completing the array of components led
1o agreement by the Sowth East Queensland
Electricity Board (SEQEB) to undentake a search
for the original mains in William Stusing alocat-
ing device which detects underground metal
pipes. In January 1992 a likely site for the mains
and elbows was discovered adjacent to the site of
the original powerstation. Ancxcavation exposed
lengths of both types of mains, both types of
junction boxes and both types of elbows, all vir-
tually undamaged (Fig. 7).(27)

Although there are some corrosion problems
with the cast iron material, it is in surprisingly
good condition after spending a century in such a
shallow location underground. Undoubtedly we
have becn fortunate that this street was never
chosen as aroute for Brisbane's extensive electric
tramways system.

One unexpected result of the 1992 excavation
was the discovery that the cable running from the
two-core elbow joint box, where the mains turned
at 90° towards the powerstation, was not a two-
core cable but a lead-sheathed, paper msulated
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stranded copper conductor ¢com-
prising 37 strands of 12SWG wire
to form a single return circuit. This
was proof of the bonding of the
two-core cable conductors to form
a single return line. The archival
material reveals (28) that one 201t
length of cable was replaced in
1894, 1t is reasonable to assume
that the length replaced was this
. ome. '

B The insulating compound used
n these mains is said(12) to have
been a mixture of refined Trinidad
. lake pitch, oxidised (with Iead
oxide) linseed oil, becswax and
paraffin wax - a combinalion that
was Jdecided upon after an exhaus-
tive search for the best available
insulating compound by Edison’s
tcam in 1881. Chemical details of
insulating materials will be
reposted elsewhere but the main
points are: firstly, a confirmation
of the documentary source of most
of the muaterials used; secondly,
there is a consistent difference in
viscosity of the compound between the earlier
and the later systems - the two-core Lubes contain
a significantly more viscous compound than the
three-coretubes; and finally, there are differences.
in the componnd used in the several junction
boxes studied. The latter differences are consis-
tent with the compound used to fill the junztion
hoxes having come from different sources, as
already noted.
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ROUTE OF MAINS

No complete record of the route of the marmx
has been found. Known and assumed details (Fig,
1A.B) have been obtained from documentary
evidence, the 1989 and 1992 excavations and the
SEQEB field survey(27).

Formuch of the route the three-cor¢ installarinn
apparently parallcled that of the original two-core
mains. However, both at the powerstation cnd,
and al the Parliament House end, the two-core
svstem had different terminations, most of the
details of which are now lost.

For the Parliament House end we have some
details of the 1892 terminations in a drawing and
in a photograph. A Departiment of Public Works
(now Administrative Services) drawing No,
SH727 (undated) showx the route of the two tLypes
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Thisearly Brisbanc installation helped indirect-
ly to promote electric lighting as a community
need rather than a novelty and thus created a
demand for public supply, the name of Barton
being linked with all but the earliest phases. The
high cost and inferior reliability of electric light-
ing compared with gas lighting at this stage was
offset against the absence of heat and fumes.
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